We investigate the location determinants of Japanese multinationals within Poland using a regional data set from 1991 to 2001. Special attention is placed on the geographically targeted investment incentives (Special Economic Zones, SEZs) that were created during this period. Controlling for a more comprehensive set of region-specific characteristics than previously employed to evaluate SEZ importance, we find that our results are broadly consistent with previous FDI location choice studies. However, unlike other studies, SEZs do not serve to attract inward Japanese FDI as the statistical significance of this variable disappears when we control for a number of additional regional characteristics.
Introduction
In the recent years Poland has emerged as one of the most popular FDI destinations (A.T. Kearney, 2003) . Since the beginning of the political and economic transition in 1989, Poland has attracted over $50 billion in foreign direct investment (FDI) and became the largest recipient country in Central and Eastern Europe (UNCTAD, 2002) . The sustained inflow of foreign capital that followed economic reforms creates a natural testing ground for the investigation of factors that influence multinational firms' location decisions.
Although there is a substantial literature on FDI into Central and Eastern European (CEE) countries, most studies concentrate on investment by Western multinational enterprises (MNEs) into groups of recipient countries rather than individual locations.
1 To date, little attention has been devoted to FDI into the CEEs coming from individual Asian countries, with the notable exception being Cieślik and Ryan (2002) who characterize the broad pattern of Japanese direct investment in the CEEs. However, although this study provides some stylized facts and investment characteristics, the authors do not say much about the determinants of Japanese FDI into the region.
Moreover, most studies on FDI into transition countries ignore completely the spatial aspects of multinational firms' activity. The few studies devoted to this topic that can be found in geography literature are mostly descriptive, do not have clear theoretical underpinnings, and reach conclusions that are not based on any formal statistical tests.
Therefore, using the new economic geography literature as our guide, this article empirically evaluates the importance of various factors that affect the spatial distribution of investment by Asian MNEs into the CEEs.
Compared to previous work, this article takes a narrow perspective and concentrates on one representative Asian FDI-source country -Japan, one of the most important FDI source countries in the world, and one CEE FDI-host country -Poland, the largest FDIrecipient country in CEEs. Thus, our study complements previous work on Japanese FDI into the CEEs while also contributing to the debate on the effectiveness of granting tax incentives to attract multinational firms.
Empirical evidence for developed economies shows that tax incentives have only a marginal impact on the location of foreign investment (Wells 1986 , Mintz 1990 , Devereux and Griffith 1998 , Head et al. 1999 ). More frequently, it is stressed that the geographic concentration of foreign economic activity may result from various types of agglomeration economies, access to modern infrastructure networks, availability of specialized skills (human capital), and other factors that affect firm location decisions (Fujita and Thisse, 2002) .
However, a group of studies on investment into developing economies presents a contrarian view of the effect of tax incentives (e.g., Head and Ries 1996 , Cheng and Kwan 2000 , Fung et al. 2002 . 2 A unifying theme among these studies is the focus placed on the determinants of inward Chinese FDI and the result that "special economic zones" (SEZs) are an effective policy instrument for attracting multinational firms to targeted regions. In fact, in assuming that SEZs are effective policy instruments, Schweinberger (2003) investigates other policies that should complement the establishment of these zones.
In our view, the conflicting results between the two groups of studies can partially be resolved by the data limitations faced by the developing country studies. This study focuses on determining the empirical robustness of the SEZ literature by examining how a different country's SEZ program has worked in attracting inward FDI. In choosing Poland as the FDI-host, we choose a country that parallels China in terms of its increasing significance in serving as an important FDI host. In addition, FDI into each country is designed to service both the domestic and geographically regional markets.
Finally, Japanese FDI into both countries is quite significant. In fact, during the 1990s
Poland received more inward Japanese FDI than 8 of the European Union countries 3 ;
additionally, numerous previously established Japanese affiliates in the EU planning on picking up and moving their operations into Poland.
A significant difference between the two countries, however, is that Poland has collected a wealth of additional region-specific characteristics that were unavailable for the China studies. As characteristics important inward-FDI determinants, including these additional FDI determinants into the empirical analysis allows for a better determination of the true impact of SEZs on FDI. In fact, when we combine Japanese firm-level FDI data with Polish regional characteristics for the period 1991-2001 to evaluate the determinants of Japanese FDI into Poland, our results are broadly consistent with previous FDI location choice studies. However, when the set of regional characteristics is increased to include those determinants not previously examined, we find that SEZs do not play a significant role in attracting FDI. As a result, we argue that the findings of these studies cannot be considered convincing as the statistical significance of such variables is not robust with respect to empirical specification of the estimating equation. In the light of the assembled evidence, we conclude that there is an obvious need to develop better methods of measure the extent of regional state aid for multinational firms since analysis based on SEZ dummy variables limited and incomplete sets of regional characteristics cannot provide accurate policy recommendations.
The structure of this article is as follows. In the next section we describe analytical framework and statistical methodology. In Section 3 we discuss the spatial pattern of Japanese multinational activity in Poland and explanatory variables. In section 4 we present estimation results and in section 5 we conclude.
Analytical framework and statistical methodology
Although the interest in studying reasons for geographic concentration of economic activity goes back at least to Marshall (1921) who first identified a number of agglomeration economies, empirical studies of location determinants, especially formal statistical tests based on microeconomic data, have a relatively short history. The first attempt to model optimal location selection using discrete choice models was made by Carlton (1983) who found that agglomeration economies played an important role in location decisions across U.S. metropolitan areas. Subsequent studies by Bartik (1985) and Luger and Shetty (1985) based on more extensive data sets corroborated Carlton's (1983) initial conclusions. These early tests, however, did not include any formal theory that imposed serious limitations on the interpretation of their empirical results and their usefulness for economic policy design.
The situation changed radically in the beginning of the 1990s with the emergence of the "new economic geography" strand in international economics literature. This strand was initiated by theoretical studies of Krugman (1991a,b) , although similar issues were raised earlier by Abdel-Rahman (1988 , Fujita (1988) and Rivera-Batiz (1988) In a survey article Krugman (1996) While all the above forces may potentially have an impact on firm location decisions, empirical studies demonstrate that their magnitude differs greatly depending on a country, region, or industry in question. For example, early survey evidence quoted in Glickman and Woodward (1988) and Friedman et al. (1992) suggests that market proximity, labor market conditions, and public capital are most important FDI determinants. More recent econometric studies such as Guimarães et al. (2000) argue that foreign firms favor locations with a large amount of existing economic activity because such areas offer well-developed infrastructure, large markets, transportation facilities and agglomeration economies. The Poisson regression model assumes that the number of firms y i observed in region i is drawn from a Poisson distribution with the parameter λ i related to the independent variables vector x i that represents a set of regional characteristics. The probability of observing a count of foreign firms y i in region i is expressed as:
where λ i is assumed to be log-linearly dependent on the vector of explanatory variables x i :
and β is a parameter vector on exogenous variables that needs to be estimated.
The key assumption of the Poisson model is the equality of the first two moments:
This assumption is not very convenient since sometimes count data exhibit overdispersion and the conditional variance exceeds the mean. To overcome this potential problem often a negative binomial model is used which is a generalized version of the Poisson model. The negative binomial allows for multiplicative unobserved heterogeneity into the conditional mean:
where exp(ε i ) has a gamma distribution with a mean of 1 and variance α.
The expected value of y i in the negative binomial model is exactly the same as in the Poisson model; however, the variance differs and exceeds the mean:
The convenient feature of the negative binomial model is that the Poisson model is nested within it and a standard likelihood ratio test can be used to compare these two models.
When the estimated parameter α is not statistically different from zero the conditional mean becomes equal to the conditional variance and the negative binomial model reduces to the Poisson model.
Data and explanatory variables
To estimate count models discussed in previous section we need two sets of data: firm level data on location choices of Japanese firms within Poland and data on regional characteristics.
The FDI data employed in this study is compiled from Toyo Keizai Inc.'s Japanese The spatial distribution of Japanese affiliates differs significantly from the distribution of all foreign firms, as Japanese firms are more concentrated in the central (Mazowiecki) region around the capital city of Warsaw. This region, which accounts for almost 20% of Poland's GDP, attracted 72% of all Japanese firms that invested in Poland and almost 30% of all foreign firms operating in Poland (CSO, 2002) . The remaining Japanese investment is somewhat evenly spread throughout the rest of country, with many firms locating their activities in the Śląski region of the south, home to the second largest agglomeration of Japanese affiliates in Poland as well as the industrial city of Katowice (see Table 1 ).
[Insert Table 1 about here]
In regard to location of Japanese FDI by affiliate industry, nearly 90% of all wholesale and retail affiliates are located in the area of and around Warsaw. In contrast, only 50% of all Japanese manufacturing affiliates are located in the Warsaw area. Here, manufacturing affiliates are far more evenly spread out across the entire country, indicating the difference in motivation between manufacturing and wholesale/retail investment into the country. This finding is not very surprising given that sale and distribution activities concentrate close to large markets and the Warsaw metropolitan area is the largest market within Poland and one of the largest in the region of Central and Eastern Europe. With manufacturing affiliates designed to service the entire European market, and not just the Polish market, the location decision is somewhat different than that of the wholesale/retail investments.
Centripetal and centrifugal forces described in the previous section can be approximated with a vector of regional characteristics that can be disentangled into: i) economic size, ii) agglomeration effects, iii) labor market conditions, iv) infrastructure, v) geographic location, and vi) tax incentives. In addition to regional characteristics, time effects for particular years of our sample are considered since we are using a pooled dataset.
These effects are necessary to control for business cycle effects and policy changes.
The economic size of the region is measured by the regional GDP (expressed in the constant 1997 zloty). The GDP variable appears as a positive and significant FDI determinant in most previous empirical firm location studies. GDP can have both demand and supply interpretations as, on the demand side, GDP reflects a potential demand in a region and gives an estimate of the market size that is important for host market serving FDI (Broadman and Sun, 1997) . On the supply side, multinationals also create demand for non-tradable inputs whose supply is proportional to the size of a regional economic base (Head and Ries, 1996) .
Agglomeration effects include urbanization economies, approximated with the percentage of population living in urban areas, and industry-and service-specific economies measured by employment shares in the secondary-and tertiary-sectors. 8 The sign of urbanization variable (URBAN) cannot be a priori determined as it can positively and negatively effect firm location decisions. The impact of urbanization is positive when faceto-face communication and informational spillovers are important (Glickman and Woodward, 1988; Coughlin and Segev, 2000) . However, urbanization may discourage 8 The secondary sector includes manufacturing while the tertiary sector includes a multitude of service activities.
foreign investors when it is associated with negative externalities such as congestion or pollution. Industry-and service-specific economies (INDUSTRY, SERVICE) are expected to have a positive impact on the number of foreign firms in the region as it is frequently argued that higher regional specialization in industrial activities benefits investors in the form of industry specific base (Smith and Florida, 1994) . A similar argument applies to specialization in services (Woodward, 1992; Guimarães et al., 2000) .
Labor market characteristics include the average monthly wage (WAGE) expressed in constant 1997 prices, the unemployment rate (UNEMPLOY), and the number of college and university students per 100,000 inhabitants (EDUCATION). The empirical evidence on the impact of labor market characteristics is mixed and it is not clear what coefficient signs should be expected (Guimarães et al., 2000) . While foreign investors display high sensitivity to international variations in labour costs, sensitivity with respect to regional differentials within a country is less pronounced. A host region's labour supply may have an impact on foreign firms' location decisions not in terms of input costs but through the quality of the skills of the labour force (Broadman and Sun, 1997) . Also, while a high unemployment rate can indicate labor availability and thus have a dampening effect on wages (Coughlin and Segev, 2000) , it can also signal less competitive conditions and a region's lower quality of life that discourages potential investors (Basile, 2002) .
Infrastructure is captured with the total length of road (ROADS) and rail networks (RAILWAYS) (each expressed in kilometers), area (AREA) (expressed in squared kilometers), and dummy variables for the presence of at least one seaport (SEAPORT) and international airport (AIRPORT) within the region. Telecommunication density (TELECOMM) is approximated by the number of telephone subscribers per 100,000
inhabitants. Infrastructure variables are generally expected to positively influence the number of foreign firms as well-developed infrastructure means higher regional productivity and increased firm profits. The only exception is the area variable whose impact cannot be a priori determined as, while a larger area means a lower infrastructure density and lower regional productivity, size can also be treated as a proxy for the number of potential sites available to investors and thus should have a positive impact on the number of firms (Bartik, 1985) . Table 2 shows exact definitions of regional characteristics, summary statistics and their expected impact on Japanese firms' location decisions. To avoid potential simultaneity problems all explanatory variables come with a one-period lag.
[Insert Table 2 about here]
Estimation results
The estimation results are presented in the following manner: we begin by presenting estimation results from the "typical" FDI location choice regressions used in many previous empirical studies and then proceed by investigating the robustness of these results using additional regional characteristics. We find that results are estimating equation specific, although some variables appear statistically significant in all specifications. Most importantly, we find that once we more accurately control for regional productivity characteristics, the SEZ dummy variable loses its statistical significance for location decisions. Therefore, we argue that such studies that find SEZ dummies statistically significant should be treated with care and their usefulness for formulating policy prescriptions remains questionable.
Basic Specification
We begin by estimating two count models: the Poisson and the negative binomial model.
However, we could not reject the equality of the alpha parameter to zero of the negative binomial model and the likelihood ratio test in all specification rejected overdispersion on the pooled dataset. Since the Poisson model estimates and the negative binomial model estimation results were identical, we limit ourselves to the description of the Poisson model results only.
The base case specification estimates presented in column (1) of Table 4 conditions the dummy for special economic zones on the following regional characteristics: GDP, real average wage rate, number of college and university students per 100,000 inhabitants, total road network length, operated railway network length, and total area. Such a regression generates high R 2 and all explanatory variables appear statistically significant at the 1 percent level although some of them display unexpected signs. 10 In regard to the SEZ dummy, we find that with the current set of region-specific explanatory variables, SEZs have a positive and significant impact on FDI location choice. Hence, we could argue that our results are mostly in line with the results obtained by other authors and draw similar conclusion as to the success of this approach and the significance of the SEZ dummy variable and other explanatory variables. These conclusions, however, change dramatically when we subject this specification to a number of sensitivity tests related to the choice of explanatory variables that constitute the conditioning set.
[Insert Table 3 about here] 10 The negative signs associated with the EDUCATION and RAILWAYS are somewhat puzzling. We speculate that Poland's very inflexible labor market during this period contributed to many students preferring to continue their education instead of entering and searching for jobs; we expect this inflexibility to be eliminated as Poland's economic transition continues, with EDUCATION having a positive impact on FDI location in the future. In regard to railways, these are most likely associated with declining industrial areas that are not attractive investment locations.
Extended Set of Region-Specific Characteristics
In this section we focus on the impact of the SEZ dummy variable when additional regionspecific characteristics are included in the conditioning set. In column (2) we employ a specification that includes a telecommunications infrastructure density variable proxied by the number of telephone subscribers per 100,000 inhabitants. The results change very little as far as the variables in the conditioning set are considered as they their previous signs remain unchanged and statistically significant. However, the SEZ variable loses its statistical significance. This result suggests that the previous significance of the SEZ variable could be explained on the grounds that the variable was picking up some other regional effects. In this particular case, it appears that telecommunications density is linked to the SEZ variable, as SEZs were established mostly in regions with developed telecommunication networks, however, other factors may play some role as well.
In column (3) we extend our specification to include two additional infrastructure variables by including separate dummy variables for the presence of seaports and international airports within the region. Both variables appear statistically significant although none of them at the one percent level. Additionally, most of the other explanatory variables maintain their qualitative impact on investment, with the exception being the area variable loses its previous statistical significance. Once again, the he SEZ dummy remains statistically not significant.
In column (4) we test for the center-periphery pattern of the Japanese activity in Poland and include two location dummies. Clearly, as the new economic geography literature suggests, one aspect of the location choice decision is the centripetal and centrifugal forces that exist within the country. Thus, not all locations within a country will be equally attractive for each firm, given the interaction between the location' specific characteristics and the affiliate-specific characteristics. One such affiliate characteristic is its relevant market; that is, is the firm primarily concerned with serving the domestic or foreign markets. In regard to Poland, many of the Polish border regions may attract the investments dedicated toward serving both the Polish and European markets, while those in the central region are most likely dedicated to serving the Polish domestic market.
As a result, for each region, the dummy variable BORDER takes the value one if the region forms part of Poland's international border region (0 otherwise). Likewise, the dummy variable CAPITAL takes the value one if the region is the Mazowiecki capital (central) region. 11 The border region variable has the negative sign but it is statistically significant only at the ten percent level, which suggests that these regions are only slightly less likely to attract inward FDI as the non-central/non-border regions. However, the capital dummy has is positive and statistically significant at the one percent level. Combining these results it appears that, in terms of investment counts, Japanese FDI primarily services the domestic market, as a majority of investment is into services and not manufacturing.
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Finally, the inclusion of these two dummies results in a drop in significance levels of the GDP and wages variables that are related to the centrality of the region. Once again, the SEZ variable remains not statistically significant.
In column (5) we test for agglomeration economies that may be due to urbanization or industry and services agglomeration. Of these potential factors, only the industry agglomeration variable is statistically significant. Compared to the estimation results presented in column (3), the GDP variable is now significant only at the 5-percent level, the seaport variable loses its statistical significance while the area, airport and wage variables become significant at the 1 percent level. Again, the SEZ variable remains statistically insignificant.
In column (6) we test simultaneously for both the center-periphery pattern and the various agglomeration economies. The geographical location and agglomeration economies variables are less significant in the joint specification than when treated separately [columns (4) and (5)], indicating that these two sets of variables are highly related. Other explanatory variables also become less statistically significant compared to previous regressions. In fact, the regional GDP variable no longer is statistically significant. In column (7) we add an extra characteristic of the labor market -the unemployment rate-but the results were unaffected since this variable was not significant at all. In both sets of regressions, the SEZ variable remains not statistically significant.
In their comprehensive survey article on Japanese FDI in Central and Eastern Europe, Cieślik and Ryan (2002) note that the yearly inflow of the Japanese FDI into Poland declined after 1997. In column (8) we control for time effects by adding dummy variables for particular years. However, the inclusion of the time dummies does not significantly affect our estimation results. While the pseudo R 2 rises to 0.851 and we see a larger log-likelihood, suggesting an improved model fit, the qualitative results change little from columns (7) to (8). Most importantly, the SEZ dummy variable remains statistically not significant,
indicating that there appears to be no change over time in terms of the SEZs ability to attract inward FDI. We do see, however, that the infrastructure variables TELEPHONES and ROADS lose their significance, as undoubtedly the increase in telephone usage and infrastructure improvements have increased as Poland continues its economic transition, and thus are correlated with the time trend. On the other hand, BORDER and CAPITAL both increase in statistical significance, indicating that the Japanese location decision within Poland has changed somewhat over time.
Conclusion
This article investigates the robustness of previous empirical findings that suggest geographically targeted investment incentives (Special Economic Zones) significantly influence inward FDI into that particular region. To do so, we combine data on Japanese multinational activity within Poland during the period 1991-2001 with an extensive dataset on Polish regional characteristics. We chose Poland as the FDI source for several reasons: (i) it broadly mimics China (the FDI host in most SEZ studies) as they both have made significant investment into creating FDI-attracting SEZs, (ii) they both are emerging FDIhosts with significantly transitioning economies, and (iii) both receive significant Japanese FDI designed to service both the domestic and geographically regional markets. However, given its wealth of Polish region-specific data, Poland serves as an excellent test to determine whether naming a region an SEZ actually attract additional inward FDI.
Our findings concerning the impact of particular regional characteristics on the number of Japanese firms in Poland are broadly consistent with the previous empirical literature on FDI location determinants. However, a number of important differences can be identified. We find that results are estimating equation specific, as there are very few variables that remain statistically significant across all estimating equations. For example, several infrastructure variables lose their significance once we control for time effects, as infrastructure growth is increases with Poland's transition toward EU membership in 2004; in addition, the GDP and wage variables lose their statistical significance once we control for the center-periphery investment pattern.
However, most prominent in this list of equation-specific effects is the special economic zones dummy variable. Initially a highly significant FDI influence, it loses its statistical significance in subsequent regressions that control for the extended set of regional characteristics. That is, once we extend past the traditional set of location-specific characteristics to take advantage of the more in-depth Polish dataset, we find that SEZs do not serve to attract Japanese FDI. That SEZs do not attract Japanese FDI may not be a surprising result given that tax incentives are less likely to influence Japanese MNEs given Japan's status as a high tax-credit country (52%), corporate taxes may not play a significant role in their location decision (Hines, 1996) . However, our results contrast previous empirical work that indicates Japanese MNEs positively respond to SEZ formation (e.g., Fung et. al. (2002) ).
Thus, our results do suggest a problem with the use of SEZ dummy variables as the sole indicator of aid given to firms investing in these areas. Given the lack of robustness of our SEZ variable across estimation equations, and the now apparent lack of robustness across FDI-hosts with SEZs in place, we conclude that one must be quite cautious in making policy recommendations based on regression analysis employing SEZ dummy variables and limited and incomplete sets of regional characteristics. Clearly, more work must be done to identify the benefits of SEZ formation in attracting inward FDI. Note: z-stats in parenthesis. ***,**,* -significant at the 1%, 5%, and 10%, respectively.
